Effects of zirconium addition on sulphide morphology, mechanical properties and machinability of resulphurized steels have been studied. Zirconium forms zirconium oxide, nitride, carbon-nitrogen sulphide and different types of sulphides in resulphurized steels. Remarkable improvements of sulphide morphology are observed in hot rolled steels containing a certain minimum amount of zirconium or more, which depends on both nitrogen and oxygen contents in steels. X-ray diffraction and electron diffraction analyses show that this non-deformable sulphide during hot rolling is MnS-Zr3S4 eutectic.
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